
MSG_MAP

ID Data Element 35 Size 35 Data Element 36 Size 36 Data Element 37 Size 37 Data Element 38 Size 38
37 0 0 0 0

38 0 0 0 0

39 0 0 0 0

40 0 0 0 0

41 0 0 0 0

42 0 0 0 0

43 0 0 0 0

44 0 0 0 0

45 0 0 0 0

46 0 0 0 0

47 0 0 0 0

48 0 0 0 0

49 0 0 0 0

50 0 0 0 0

51 0 0 0 0

52 0 0 0 0

53 0 0 0 0

54 0 0 0 0

55 0 0 0 0

56 0 0 0 0

57 0 0 0 0

58 0 0 0 0

59 0 0 0 0

60 0 0 0 0

61 0 0 0 0

62 0 0 0 0

63 0 0 0 0

64 0 0 0 0

65 0 0 0 0

66 0 0 0 0

67 0 0 0 0

68 0 0 0 0

69 0 0 0 0

70 0 0 0 0

71 0 0 0 0

72 0 0 0 0
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10 Data Element 39 Size 39 Data Element 40 Size 40
37 0 0

38 0 0

39 0 0

40 0 0

41 0 0

42 0 0

43 0 0

44 0 0

45 0 0

46 0 0

47 0 0

48 0 0

49 0 0

50 0 0

51 0 0

52 0 0

53 0 0

54 0 0

55 0 0

56 0 0

57 0 0

58 0 0

59 0 0

60 0 0

61 0 0

62 0 0

63 0 0

64 0 0

65 0 0

66 0 0

67 0 0

68 0 0

69 0 0

70 0 0

71 0 0

72 0 0

MSG_MAP
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MSG_MAP

10 Physical Flow Architecture Flow Message Message Size
73 update the in-vehicle kiosk schedules, fare info, and request processing Update the in-vehicle kiosk 4915808

74 reservation and fare payment (credit card) fare payment and status Request Vehicle Fare Payment 648

75 reservation and fare payment (credit card) schedules, fare info, and request processing Transit VehicleJare_Payment Debited 64

76 reservation and fare payment (SMART card) fare payment and status Request Vehicle Fare_Payment 648

77 reservation and fare payment (SMART card) schedules, fare info, and request processing Transit_Vehicle Fare_Payment Request 72

78 reservation and fare payment (SMART card) fare payment and status Transit Vehicle Fare_PaymenLConfirmation 64

79 transit vehicle conditions Transit Vehicle Conditions Request 72

80 transit vehicle conditions vehicle measures and vehicle probe data Vehicle measures and vehicle probe data 476
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MSG_MAP

10 Src Dst Data Element 1 Size 1 Data Element 2 Size 2 Data Element 3 Size 3 Data Element 4 Size 4
73 TRMS TRVS Selsyn 8 Flag 4 Transaction_Type 16 Message_Length 12

74 TRMS TRVS Selsyn 8 Flag 4 Transaction Type 16 Message_Length 12

75 TRVS TRMS Selsyn 8 Flag 4 Transaction_Type 16 Message_Length 12

76 TRMS TRVS Selsyn 8 Flag 4 Transaction Type 16 Message_Length 12

77 TRVS TRMS Selsyn 8 Flag 4 Transaction_Type 16 Message_Length 12

78 TRMS TRVS Selsyn 8 Flag 4 Transaction Type 16 Message Length 12

79 TRMS TRVS Selsyn 8 Flag 4 Transaction_Type 16 Message Length 12

80 TRVS TRMS Selsyn 8 Flag 4 Transaction_Type 16 Message Length 12

Appendix F- 29



MSG_MAP

10 Data Element 5 Size 5 Data Element 6 Size 6 Data Element 7 Size 7
73 transit services for_corrections 248 transit services for eta 112 transit services for_vehicle_fares 4915288

74 request_vehicle_fare-payment 592 CRC 16 0

75 transit_vehicle_fare-payment_debited 8 CRC 16 0

76 request vehicle_fare-payment 592 CRC 16 0

77 transit vehicle fare-payment request 16 CRC 16 0

78 transit_vehicle_fare-paymenCconfirmation 8 CRC 16 0

79 Transit Conditions Request 16 CRC 16 0

80 transit vehicle eta 216 transit_vehicle schedule deviations 192 Agency Specific_Data 12
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MSG_MAP

10 Data Element 8 Size 8 Data Element 9 Size 9 Data Element 10 Size 10 Data Element 11
73 transit_vehicle_fare data 104 CRC 16 0

74 0 0 0

75 0 0 0

76 0 0 0

77 0 0 0

78 0 0 0

79 0 0 0

80 CRC 16 0 0
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MSG_MAP

10 Size 11 Data Element 12 Size 12 Data Element 13 Size 13 Data Element 14 Size 14
73 0 0 0 0

74 0 0 0 0

75 0 0 0 0

76 0 0 0 0

n 0 0 0 0

78 0 0 0 0

79 0 0 0 0

80 0 0 0 0
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MSG_MAP

10 Data Element 15 Size 15 Data Element 16 Size 16 Data Element 17 Size 17 Data Element 18 Size 18
73 0 0 0 0

74 0 0 0 0

75 0 0 0 0

76 0 0 0 0

77 0 0 0 0

78 0 0 0 0

79 0 0 0 0

80 0 0 0 0
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MSG_MAP

ID Data Element 19 Size 19 Data Element 20 Size 20 Data Element 21 Size 21 Data Element 22 Size 22
73 0 0 0 0

74 0 0 0 0
75 0 0 0 0

76 0 0 0 0

77 0 0 0 0

78 0 0 0 0
79 0 0 0 0

80 0 0 0 0
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MSG_MAP

10 Data Element 23 Size 23 Data Element 24 Size 24 Data Element 25 Size 25 Data Element 26
73 0 0 0

74 0 0 0

75 0 0 0

76 0 0 0

77 0 0 0

78 0 0 0

79 0 0 0

80 0 0 0
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MSG_MAP

10 Data Element 27 Size 27 Data Element 28 Size 28 Data Element 29 Size 29 Data Element 30 Size 30
73 0 0 0 0

74 0 0 0 0

75 0 0 0 0

76 0 0 0 0

77 0 0 0 0

78 0 0 0 0

79 0 0 0 0

80 0 0 0 0
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MSG_MAP

ID Data Element 31 Size 31 Data Element 32 Size 32 Data Element 33 Size 33 Data Element 34 Size 34
73 0 0 0 0

74 0 0 0 0

75 0 0 0 0

76 0 0 0 0

77 0 0 0 0

78 0 0 0 0

79 0 0 0 0

80 0 0 0 0
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MSG_MAP

10 Data Element 35 Size 35 Data Element 36 Size 36 Data Element 37 Size 37 Data Element 38 Size 38
73 0 0 0 0

74 0 0 0 0

75 0 0 0 0

76 0 0 0 0

77 0 0 0 0

78 0 0 0 0

79 0 0 0 0

80 0 0 0 0
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Abslrncl

The purpose of the National ITS p~~g~am j)/aJ/ is to guide the development nnd deploymcnt
of Intelligent Transportation Systems (ITS) in the Unitcd Statc~. Thi~ first cdition of thc Plan
was n joint effort of ITS America nnd the United States Department of Transportation. The
plan was developed through n consen~us process involving thc cntire ITS commullity. The
Natiollal ITS Program Plan consists two volumcs. An Exccutive Summary and a Synopsis arc.
also available. The Executive Summary provides a vcry brief overview of the goals,
objectives, and recommendations prescnted in the NatioJ/al ITS Program Plall. The Synopsis
provides n 50 page encapsulntion of the major subject areas within the docuJn9nt, with special
emphasis on deployment. Volume I focuscs on goals, compntibility, deployment, ancl
program assessment. Volume II contains detailed descriptions and plans for each of the 29
user services.

For copies of this report conlact:

ITS America
400 Virginia Avellue, S.W., Suite 800
Wnsllingtoll, D.C. 20024
U.S.A.
Telcphone:
FAX:

Jll'ke:
Prices 1'01' ITS Amcrica membcrs anel nOll-mcmbers, Iist(~d helow, nrc based on
recovcry or prilltillg lind e1istributioll costs,

- .

Non-mcmbcn;

Complete Sel $35,00 CHell
SYllopsis $10.00 CHell
Executiw Summary $ 5.00 eacll

Complcte Sct $40.00 cach
Synop~i s $ I 5.00 CHell
Executivc Summary S 5.00 each

Prepayment is required. An ordcr form is included at the end of the doculllent. Contact JTS
Amcrica for availability in electronic format.

This documcnt was produced, in part, with funding provided by the U.S. Department'of
Tnmsportation, Cont~'act Number DTP1l61-94-R-00076.
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PIUWACE

This first edition of the NCltiOlUl/ ITS Program Plall was a joint effort of ITS Amcrica lind thc
United States Department of Transportation. Thc plan was dcvelopcd through a conscnsus
building process which sought the involvement of thc entire ITS community. Ovcr 36
individuals participated actively as authors, and well over 200 individuals from a wide rnngc
of organizations critiqucd, commcnted. and otherwise contributed substanti"lIy to the material
prcsen ted hcre.

The Natiol/al ITS Program PIall consists of two volumes. An Executive Summary and a
Synopsis are also available. The Executive Summary provides a very brief overview of the
goals, objectives, and recommcndations presented in the Natiollal ITS Program Plall. Thc
Synopsis provides a 50 page encapsulation of the major subject areas within the document,
with special emphasis on the area of deploymenl. Volume I focuses on the goals of ITS,
compatibility. deployment, and program lIsscssmcnl. Volume II contains detailed descriptions
and plans for each of the 29 llser services.

Work on the Natiol/fl/ ITS Program Plall formally commcnccd in Junc,1993. The Second and
Final ))rnfts of the Plan, completed in May 1994 and Novcmhcr 1994 respectively,
incorporatcd thc commcnts and contributions of l\ substantial number of individllal:-; l\nd
organizations. In total, mol'c than 4,000 draft copies of thc plan wcrc distributed to ITS
Alllcricn lIlemhcrs, U.S. DOT staff, IIl1d tllc general puhlic through the Federal Rcgister. Ovcr
200 individ\lHI:-; and orgnni7.ations commentcd l\nd provided input for one 01' more of thl~

dl'llfts.

Tile prOl~css of developing the Nmioll(l/ Irs 1'I'O}{rtll1I 11/(11/ was, in itsclf, a vnlllldlle exercise.
Thc focus of the first c\rllfl WIIS UpOIl the crcation or thc lIscr service devclopmcnt plans now
('ontnincc\ in Volulllc JI. The rcmaindcr of thc drnft consistcd largely of l\llliotatcd outlines.
A Joint Writing Team (JWT) WIIS flll'IllCd alld glvclI the rcsponsibility of developing thc Plan.
Jn the second dral'l, the deploYII\C'nt :md deployment considerations chaptcrs took shapc, alld
with the third draft, deployment sccl1arios cmerged. Each dl'Hrt "cPI'l~sclltcd significant
HClvanl'cs in ollr deliberations on ITS tccllllology, syslcms, deplo)'llIcnts, and impacts.

Ovcrall guidance to thc JWT on the Plan wns provided by U.S. DOT officials and the ITS
Amcrica Planlling Committee. The Joint Writing Team, co-chaired hy Doug Roberlson (ITS
America) lind Gary E\ller (US DOT 11'S Joint Program Office), consisted of 11'S America
alld US DOT staff and 11'S America mcmbers. The JWT members, acknowlcdged hy name
and organization below, workcd extensively with JTS America members, U.S. DOT staff, Hnd
thc general public with n goal of ensuring balanced representation of the goals, objectives,
concerns, and needs of a divcrse ITS Community.

The field of ITS is advancing rapidly on many fronts; kccpi1l8 abrcast of it will require a
continuing efforl. This document will se.rve as the basis for periodic updates, providing
information on activities, as We'll as projections for the future.
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1.INTnODUCTION

Surface transportation in the United States faces R number of challenges. Despite the fact that
the United States has one of the best surface transportation systems in the world, mobility is
declining and safety remains a serious problem. Inefficient movement of vehicles reduces
productivity, wastes energy, increases emissions, and threatens the quality of life we cnjoy.
The continued development and maintenance of n safe, efficient, environmentally rcsponsible
transportation system is vital to the social nnd economic health of the nation.

Intelligent Transportation Systems (ITS) apply advanced and emerging technologies in
information processing, communications, control, and electronics to meet surface
transportation needs. ITS, formerly called Intelligent Vehicle-Highway Systems (IVHS),
provide a means to address current problems, as well as nnticipate and addn:ss future demand
through an intermodal, strategic approach to transportation. While lTS technology alone
cannot solvc our transportation problems, it can enablc us to re-think our approach to problem
solutions, us well as to make current activities more cfficient.

The Inlcl1nodnt Surfllcc Tl1\IlSportlllion Efficiency Act of 1991 (ISTEA)

Tllc Intelligent Yehie.le Highway Systcm~ Act within the Intcrmodal Smrncc Tnmsportation
Efficiency Act (ISTEJ\) cstablished the. IVHS (now ITS) program in the United States and
{~l\lIed for th~ devclopmcnt of the US nOT Strategic Plan for IVIIS, The pmposc was to
provide C\ new vision of slirface tl'Hnsporti\tion in America.

The Act was strllctured to address a numbcr of the societal challcngc::; involvcd in providing
aC('cssihle transportation, including the goals of:

enhancing the capacity, clTicicllCy, lind safcty of the highway systcm, including
alternativcs to additional physical capacity; .
cnhancing effol'ls to attain ail' quality goals established by' the Clcan Air Act;
rcdllcing socielal, cconomic, and cnvirolll1lcntal costs associated with traffic congestion;
developing and prollloting all ITS industry in the United Stales, pm:ticularly creating an
Amcrican prcsence in this emerging field of technology; lind
developing a tcchnolo!w base for ITS systcms.

Gouts nnd Objectives

Thc national ITS program goals and objectives evolved as the program devcloped. The
program goals set out in ISTEA provided thc basic framework, and were expanded in both
ITS America's Stralegic Plan for Intelligent \'cllicle-lfighway Systems and the tis DOT's
IVns Strategic Plan. The go~\ls arc to: .

Improvc the safety of the nation's surface transportatio/l system;
Increase the operational efficiency and capacity of the surface tranSlloriation system;
Reduce energy and envirOlllllental costs associated with traffic congestion;
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Enhi'lncc prc~cnt and futurc productivity;
. ~f.\JH\l\~C thepcrson,,1 mobilityandlhecol\vcl\icl\ccand comfort of the surfacc
transportation systcm; and
Creatc an environmcnt in which thc devclopmcnt and dcployment of ITS can flourish.

Potentially, thc .most effective approaches to developing a more efficient, safe,
environmcntally conscious trallsportation system are those which addres~ the fundamental goal
of transportation as one of "moving passengers and goods" through a system by the most
efficient, effective means possible. This requires that transportation policy makers', service
providers, planners, and users develop a "systems approach" to transportation. The system is
viewed as an integrated transportation network where users have the choice of a number of
modes, routes, anel travel times, and may move easily through the system. Achieving more
integrated transportation systems requires institutional, legal, nnd technical innovation. In
some instances, the technological capabilities provided by ITS can facilitate instittitional
changes which remove barriers to the development of integrated systems.

II. THE PLAN

The Strategic Plans for IVHS developed by ITS America and the US DOT articulatcd the
nced to devclop a framcwork for the deploymcnt of ITS. This framcwork would providc a
COllllllon conceptual Inllguagc:, for discw;sing ITS, lIddrcss thc potclltial roles of vnriolls levels
of govcrnment, lind idcntify l\nd C\ddl'cSS the impacts of ITS and thc potentinl barriers to the
(h.'.\'clopll\cnt of bcneficial ~el'\'ices. The specific gonls of the National ITS Progmm Plan
(NPP) l\l'~ to:

- Promote shmec\ ITS goals, providing integratcd descriptions of flctivitics that arc puhlic,
I'd VlItC, and coopcl'lltivc;

Cillidc IT~ investlllcnt dccisions, laying a foulldation fOl' thc privalc lind public ~CClOl'S, lind
SCI'\' icc consull\el's;

Encolll'ilgc coordilltltion by pl'UvicJing n fnllllework for planning;
!.

Focus on 'deployment by rcflccting on the key forces affecting deployment decisions, and'
the ordcr in which lIscr services clIn Hnd likely will be dr.ployed;

Facilitate the developmcnt of lin intcl'll1odal, intcgrated national transportation system by
presenting visions of ITS deployment which facilitate intcrmodal linkages for passengers
and freight.

" i!

The NflI' is the result of 11 joint effort of the US DOT and ITS America. Authors Hnd editors
were drawn from ITS America members lind staff, and US DOT staff: In total, 1110re than 35
individuals contributed substantial text and cditorial assistHncc in the formation of·this 1)lan.
Anothcr 200 rcviewed one or more drafts of the document. The contributors to the plan
included representatives from local, Slate, and federal governmcnt; universities and research
organizations; olher societies and public interest groups;' and the private sector. Private sector

\ ' I •
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participants reprcscntcd manufacturers, transportation service providers, communications
companies, and transportation consu1Lants. In short, this divcrse group represented most of the
ITS community.

The NPP is structured around the concept of "User Services." These User Services arc, in
essence, 'products and services that may be developed to mect the needs of users. In this
context, the term "user" refers to' f\ wide range of individuals and organizations including
travelers, service providers, u~d transportation policy makers.

The 29 user services arc shown in Table 1. Some of these are oriented toward meeting the
necds of individual travelers, others focus on effortR to provide efficient, cost effective
transportation services under a wide range of circumstances. These services do not cover
every possible npplication of ITS, rather they arc intended as steps toward the development of
a common framework for discussion. The list of services and their definitions are expected 10

evolve over time. New serviccs may be added and exisling service descriptions may change.

111. TIlE DEPLOYMENT OF ITS

The deployment of ITS will he distinctly differcnt from thc ccntralized, stagcd ckwclopmenl of
major nationnl ~yslems in the nvintion, dcfensc, l\nd SPIlCC programs. One reason for this is
the extrcmely diverse set of players involved in the dcvclopmcnt, planning, deploymcnt and
opcrlltion o[ trllnsportaliCl/\ infrastructure and ~crviccs. Some ITS products will be devclopcd
and dcployed ~,'holly within tllc privatc sector, as consumcr products. Otller ITS deploymcnt
and opcrations will llllfold tllrough partncrships involving fedcl'lIl, slate, ane! lot~al

governmcnts, lind the private scctor. Othcrs may bc primarily puhlic scctor l\ctlvitics.

Whcre I!i ITS Todlly'l

ITS should not bc rcgarded ns futuristic or even the tcehnolog)' of tomorrow. ITS is hcrc alld
now. Tmfl'ic surveillallcc systems nrc incrcasingly visible 011 tllc rone!way. Commercial
vchicles lIlld transit opcrators routincly lISC vchicle location ~ystcl1ls alld on-board computcrs
to mallagc their f1cets. Elcctronic toll collection systems nre springing up mound the/coulltr)',
and in-vehiclc route guidancc systcms nrc availablc to consumcrs. TaIJlc 2 prcscnts n
"snapshot" of current dcploymcnt in the Unitcd Statcs.

How Will ITS B c Deployed In the Future?

As shown abovc, therc arc a number of ITS services cmerging in the market place. A number
of othcrs arc "on-the-shclf" and could he deployed under the propcr circumstanccs. ITS could
e"olve ovcr thc next 10 ycars in a number of possible ways. Future dcployment of ITS can
be charactcrized ns a threc-stagc process:

1997-] 999:
7.000-2005:
2010: "

The Era of Travcl Information ancl Fleet Managemcnt
The Era of Transportation Managemcnt

Thc Era of the Enhanced Vehicle.
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Tnhle 1- User Sc~lce Duncllcs

Dundlc User Sen'lces

J. Travel and Tratlspo/l(l/io/l 1. En-Route Dliver Infonnation
M {/lIagcm elll 2. Route Guidance

3. Traveler Services Infounalion
4. Traffic Control
5. Incident Management
6. Emissions Testing and Mitigation

2. Travel Dematld Matlagcmcnt 1. Demand Management and Operations
2. Pre-Trip Tmvel Infonnation
3. Ride Matching anel Reservation

3. /'/Iblic 7'rcIllSI'()/1(lIi()1I 0l'cmti()lls I. Public TI1Ulsportatiori Managemcnt
2. En-Route Transit ll\folmnlion
3. Personalized Public Transit
4. Pliblic Travel Security

4. /nec/tlillic /'(/)'/lI/:lIt 1. Electronic Payment Scrvices

5. Com /1/ C'I'!'int Vl'lddl' O/'fmliolls I. Comlllcidal Vehicle Elcclmnic Clearance
2. Automated RO:ldsidc Safety Inspection

. 3. On-board SnfCly Monitoring
11. Commcrdnl Vehicle Admillistmlivc Processes
5. Ilt\7.nrllom. Mnlerinls Incidenl Respol\se
(j. F".~ight Mobilily

----- ------ - -
6. J~'tn (·,~:(·II(')' M lIlIlIgC.'1/I c'lIt 1. Emergency Notificalion mId Personal ScclII'ily

2. Emcrgency Vehicle, Mmlngclllcnl
-

'I. "d~'(/(IC·('tI \' ('/ride COl/lml ((1/(/ 1. ).ollgillldinl11 Collisioll Avoid,mcc
So/ely Systcms 2. Lnlcml Collision Avoidrulcc

3. Interseclion Collision Avoidance I

4. Vision Enh'Ulcement for Crash Avoidtmce
5. Safely Readincss
G. Pre-Cmsh Reslraint DC'ploymcnl
7. Automated Highway System

4
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Tnble 2: ASnnpsho,t of, CUITCnt Deployment,

Tral'tl and TmlLfptlrlal{on Mtllllllf"lItf1l

, I

Many mctropolitan Anu st~te transportation IIjlcncics employ lome
fonn of aJvlIllced tr:uuportation managcmellt system, Loop ,
detel~toN, video camcras, and ychlele Idelliincation dcvlees such
L' 1011 lags can be used to monhor CUlrCnllrarnc conditiolls.
AClive rontrol of lra(fie Is AchIeved Ihrough usc ~f signal limillg.
ramp meler.l, variable menage signs, highway advisory radio, and
commen:ial traffic Inrormalion reporting services. Adilptive, rcal
lime lrarrie cOlllrol I)'slems IIrc 110"1 avallabt.:, bUI most 5ignal
liming adjuslmcnts are still milde by lime or day or other pIC'
established palterns.

Private seClor companies collccltra\'cllnronnation from a uricI)'
or soun:es; then paeknfc and sell Ihe Inronnaliun, Radio lind
televisl,lIl broadcasts prm'klc lraveleri with Inr~)nl\atlun lhal rna)'
allow Ulem 10 make bCll.:r tUI'el choices, r..r..onal devices (such
M dil;\ilal cellular tdcphone and pasins system" pvrlabt.: dillilal
personal cnnllllunications devices, In·vehlclc snbearrier radiu, And
palm lOp compUl&:u) clln be u~ed to reccivc II jlVel infllCln:\Iion;
however, wi<kspread Implemenlillion 6 hanli'~R'd by unccrtainly
ahoul IlW~Chhllily 1111\' a lack or ~pe,-iri~. hl\:.I1II."d Irav,'kr
lnronllalion,

Stalic mule gllillancc sy~lefll~ Arc CClIIIII\l:reLllly av~il;\lJh: 1o
con~umCN M III·vchld: d'o'vIcCi, In relll.11 CM\, iI/lJ M pcr~oll;ll

cOIIIJluler Kuflwllre p:ld.at:c~, I>yn:ullie mUle r.uidiIlIC'· fiystelll\
r.IIIIHlt be widdy hl\pklllcllI~d lIntil more r,·,~I·lil\le lI,wel d.ltOi i~

avallilble lind grcillcr ronsi~tcncy CillI I..: achicvell AII\llIlC
jurlMliclioll~.

Comlllc/da/ "cMde ()JlUlIlilJllS

Ctlllllllcreial nccl lnMII'I~Cll1cnl Iystelll~ havc l":clI (I.:l'loycd III
nver h"lr thc In:ljor US ltucldlll: n~elS. I'liv~lc lrud.. alld l'lI'i
C'Jll\p;U1lc~ IlIc(lIl'0ral4.1 ~:rrcly (!;Ila frulII ClI1·l.tlilrd dcvlc4.1~, ~ueh 11.\

C111:III4.1 Icn1l,crahlrc 111111 clril'cr hours. In Ihclr mlllil1g lind .
cJi~I'i11ehinl: (kl'i\lolI\, Alllolllatie vchicl'l nml ('(lllIilllI~'r

Idclltiriclition 5ySlcllI~ lire CAIlCditilll: j\l~I.III·lilllc Ilclivcrk's 011'\
IIII"llImJ,,1 Ihil'Pilig 1I1,,·rJtiul1.~,

Molor Carricr Mal1Af,clllent Inrurmation Syslcm (MCMIS) L\ 1\

redcral dalilh:t~c or motor carrier KarCI)' Inrorrnalillil uscd b)' II"tes
111 roadside IIlSPCCliollS, AUlolll~th: vchklll Idclltiricalion aIll)

weil:h·ln·motioll lcclollolorics arc lL\cd tl) gather Inronll~tion (Ill
truck crcdclIlials altd vchid: wclght. lIeavy Vchicle EkclrOllic
Llccnse Plate, IIIC, (HEl.P. Inc,) altd Ihe Adv'LOt~ge 1-75
operational tcst will fioon \lse electronic clcarance lerviccs 10
penni! slire altd le~altJucks equippcd with trults[)(}I\dcr.l to bypOlSs
weigh stalions amI slale portsoQr.elllry al highway speeds.

1:I'<'w/;\,(' SIIII/I1"')'

Some Slates arc use pcn-bascddJla input devices 10 quickly
upload hupccllon dala electronically, reducing Ihe tot31 lime f,'r
routine roadside safely Inspcctions or truds And buses, Vehicl·~

Ins[1Cctions slill are conduCled l1\anually. AdvanccJ inspection
procedures arc undcr d.:\'elopmCIlI.

Ad~al/ctd Vehicle COl/lrol wid Sfl/tlJ S>'s/.'ms

A few longitudinal and lateral collision warning syslem, arc
avaibblc on the market. All of Ihc major automobile·
l1\anUraelurCr.l are working on lut.:lligenl cruise conlrol, systems,
1llese s),stcms arc Cl\pcctcd 10 \lI: available within 3 \0 S years,
perhllps In conjunction with n:ar cnd collision avoidance systems
III reduce Iiabilily ris\:s,

l'ublic 7'mlLll,orllllioll Opunllol«

Most lafl'.c. and mediulll'lll,ed \Can~il al\cndcs use schedulinll And
nlll-C\lllinil SOrlwarc. Corn(luter.alJed dispalch transit radio
sy~IcllU IIl1d aulOlllalic whlclc !i.,c3Iion SYlilCIl11 arc I1ccornin1'.
lIIorC cllllllllOnplJce 1111111111\ agcncies, Founcen Iransit rropcltics
{llrreml)' havc IIUhlllliU"d vehlclll I..,cation \'3pal>lllly. 1.0clliion
Inrl)Oltatioll is provided II)' OI'S, sillnr"'\:;' or 11\31' m;lIehing
IIPl'liClllions,

Ikm.lI,,1 responsive Irll' Kd"'dulint: snrlwarc is,llt wldcsl'rcild \I,se
In Kl'cdalil.cd tf;lllslHlllatllln Ky~hll1U fur (I'da and c1i\ahl~d

tral','lers, Sum.: IlIlali ~)'SlcmS usc hHlll' devilitioll ~ch·;mll~,

t\dviulce,1 Iranslt ~e"lIrll)' c1.:vlce" Ilieh loS c1.,~ed circuit TV III
1'.H~lnt: l,jlS lIud lIillI1,1I1\, ~luW'S4.1;Ul recurdin~ Call1er,\,~ In vchlc!.:s,
IIIld cl1lert:ellcy ali;rrll~ III vchlcl4.1 /a.1iM, IIrc 111 1M,

Nationwide, '2·1 eillcrj',.:ncy 1Il:'nft!~CI1lCIII syslCII\,1 lire nuW
cljuipped with IIUIOIll:\tic \'chlcle 1""1I1iuII (!IV!.) syslenls, 10-\
IIlhel, arll pl~nl\illg hi llllpklllcIII AVL. Enh3m'cJ 9-1·1
,kpl')YIIICllt I~ brill!~illr, cmergellc)' scrvlccs t" accldellt SCl'I1,·,~

IIlure '1uic~ly IUld rllieielltl)·. Throul~h aUlonl:,lk pholle IHIIIIUer
UIIlI lucalioll id~lIljrleutlull, cll14.1rl:cncy lervice \'ddcles Iil'e
n:;~igncJ III reapolld IIIllI arc q\lic~I)' rouled tJ thc I'ropcr 10Cl\lio,lI,

Electro"lc J'n)'lIIcfll

Sel'cr~ll'lIulic lrall~il fiysl.:ms IIOW usc magnelic ~lfiJlc lechnology
til cullcCI rares, SOI1lC I)'slems arc evaluating thc use of "Imllrl '
CAnis" ror luulliplc Il'iUls/',lrtation and non·lfansportalil'l1 purposcs,

: slIt:h lIS parkitl!: rces lind ""lephollc usagc, E1eClronic paYf11o~nt

systems arc phl/lncli or deploycd at 20 loll rJcililics IIround the
CI1Ulllry, IIl1d a robusI, competitive markel hLS del'cloped for Ihcsc
syslems. III sOll1e Icgions dforls are 1II1den';ay tl illSt.lll
cO"'I'~lible 5ySlCIllS in adj':lcclit Slate•. bUI brJad hteruperahility
h:IS not yellx:ell IIchlcvcd,StaodHds lIevelJpnh~nl 10 address
il1t":lO~ril!Jility is mal.il1{: head \Io'ilY. howcver.
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Table 3 provides dcscriptions of thc systems that may be deployed in each of these ems.
"'The "final (orm' of ITS deployment will be influcnccd by a conflucnce of factors and the
cumulative impact of decisions made by a number of diverse players. Privatc sector
activities in ITS depend heavily on thcir confidence in the market for ITS and their ability to
develop a rcvenue strcam. Because state nnd local governments arc directly responsible for
construction, operation, and maintenance of the transportation systems ill their jurisdictions,
they have a major role in how ITS deployment will take shape. The US DOT has an
important role in supporting the deployment of ITS through research, development, testing,
and support for early deployment planning.

IV. SUPPORTrNG ITS DEPLOYMENT

ITS deployment is under way. The NPP identifies a number of broad challenges that will
sustain and in some cases, accelerate the development and deployment of ITS. These include
the problems of national compatibility and a series of near- and long-term institutional
challenges. '

Nntionnl Intcl'O(lcrnhlllty

National eompalibility nnd inleropcl'l1bilily is not likely to emerge from a random,
evolutionary process. It must he foslc.red through cOOpt~ration. The development of the
Nalional ITS Archilecture IIlld on-going work ill the development of standards nrc essential
components of this efrort.·

The Nlitional I'l'S Archilecture will provide n frllmework that dcscrilJes how ITS componellts
int(~rllct IIl1d work togcther to achicve total ~ystell\ goals. Many clirfercllt designs might lJe
implcmcnted wilhill thc framcwork of llll nrchiteclllrc, All opcn.systcm architccture will
dcscribe Ihe syslcm opcrlltion allcl the infmJl\ation exchangcd among thc componcnts. The
l\I'chitcctlll'c will also be 11 I<ld II lUI' , which will facilitate the introduction of nC\1/ technologics
lind system cnpabililics, Phnsc I, completed in January 1995, 11roduced foul' urchitcctures.
Two tcallls, leel by Lorn! Fcderal Systcms lIlId Rockwell were scleclc.d to implement Phase II.
They arc working togelher in a nOIl-compctitive cnvironment to refille the Phase I I

mchitecturcs into n single national ITS architecture. This phase began in February 1995 lind
is scheduled for complction in July 1996. Each step in the process has included II broad
consensus effort as an intregal part of the architecture development.

Establishmentof ITS standards will also aecele.rate ITS development and deployment in
several ways. Appropriate standards will facilitate national, global, and cross-modal
compatibi Iity and interoperability and help U.S. industries gain greater access to the
international ITS marketplacc by ensuring that ITS components will operate in a consistent,
predi~tablc way. Standards dcvelopmcnt will improve overall product design ane!
performance, safety, and case of operation and maintenance. The emergence of industry
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Tnbl,e 3: 1':ut!Jrc Deployment SCCIU\riOS ..

I, '

III lhls SCCIHlll wave or dllpillylliellt,
applicAli"" of aerospace and t1llfense
lechnoluc1c:s willprovi,te drulI\;lIk
IIJv;lIlces C,I IIl1h)(lIotive I)'stellls I,' Impfllvc
Iraveler aaf,'ty Md providll r,'"Hillll:
navl~alioll auLslance. Hnhall,'~'d \'chlck'
c~lntlolsyslcl1Is. such a,i I~lerill \Varnhll~

and c~"'y cullisloll avo\lt.illce h'MIIICS, will
be I1Inrkcled In Ilrlvate ~,'hlc1,'s,

l)eplo)'III"nl or vd,ide·I'I·vchkk'
conllllllllklltillns I)'~lelll! lIIay make
prelilllinary Illtencccioll collislllll avold""ce
~yslellls plls~I"le,

Unlverul electronic p.'ylllcnt sy,'lern, will
be available for Il\lIs, Iran~it (;Ires. parkillg,
and other nllanci~lltallsactlons.

Commnnlties wL,hinC lil hnplelllclIl
eongeslion pricing SlrJlegie,~ will h.we II
ready Infraslruclure alld may ~ee Ihl~ as a
source for 0pllralions and m"inten"nec
IUpport,

Dy the year 2000, electrOni.: cicarllllec for
commercial vehicles rna)' be opentional
nalionwide. An inlegrated network Md
dalabase of eleCICl'nk c1car~nce IIl1d sal'ely
III formation will be Ivailllblc 10 5upl'0rl
North Alncrican unirormity alld
prodllclivlcy for ~Ie nMion'. comm.:rcial
neelS, ,HazardolL~ matcrials Incident
notificalion services will provide early,
accurale IlIf.>flnalion for emert:eney
rcspondQu ill sOllie sellnlCnli of Ihe 11I0101'
carrier Indu.ury.

lIy Ihe )'I'or 7.010. reseMd, alltllcstillt: will
,,"VC bmu~ht ITS to I stago ur/leli"bllity
IIl1d accuracy dIM \ViII slIpport Illtrodllelh>n
of l110re sophisticated vehicle nrCI)' 811d
conlrvlscrviccs, such IS III,vehlcle slgllillg
and 1II0rc IIdvanced co\li310n avoid alice
s)'stems, These 8"Ya~l:cd ~)'slellls will
Include latcral IIIld lon~iludinal space
control, vision enhancelllcnt sySII~I1I~, and
ossist~d braking 8nd steering, 'nle data
cOlleCliQn, sharing, and disscmin~lion

systems established in preccding )'CUS will
provid~ a roundation for the early slOlges of
deploymcnt of 8utvlllalcd highwa)' syslcms,

1010: '1'111,: I,:I\,'. 01-' "III~ ENllo\l'lCE11
\'Io:IIIC;I.E

AUI.>mobile nlanuraelurers will offer a
varlely of in·vehlcle product.>, such Q.i

intelliccnt crui$e conlrol. Autonollloll~

roul.: cuidance Iyst<;ms will lie r.:adily
aVllllabl" 10 celnsullle~, and as Iravel
Inform~tion b~scs matlln:, d)'IIJmlc roule
gulJ.ulce will become possible in Innw
parl~ of Ihe CUIUlt!)': t-.h>'~IIlY s~fe\)' and
security servkes will I..: deplll)'cd In Imth
rural and urhlln nr':,IS,

Infrastructure will provldc privAIll Seclor
cOIOpanies with greater conndcnce abouc
entering the ITS m.uket and .upportina the
communiclllions requirlld by IrAnsportation
managemenl systel1lS,

The lechnolollillS will he avail.lblll 10
Implement cOl1gestion pricing if loelll pol.
Icy diclales. Revenues from conaeslion
pricinjt applications and privatil.alion aCI.
Ivilies mlghl b<: scen as anapprupriatc
resource for ITS operations an.1 m.lin.
lcnmec funding,

Jurlsdklions will cooperllie 10 support real.
cimc shllflllg or inromlation lind
IransporlatiOIl managcmcnt stralllgies b)'
trartic, rreCWa)', Itansil, and cmcl'gcne)'
services conlrol eenler.l. Inll'gration and
adaptive conlrol of free,ways IIml surfacc
slrccls will improve Ihe nl'W or Itllflic, give
plcrerelll'C 10 public sarcly, Itamit, and
other' high (X'cup~nc)' vehick's, 'and
millimil.c conj;llstioli, 111c public Md
prlyllle SeCIOl1i will cooperate 10 share Ihe
Up·lo·the-lIIinule Infonil:ltion Ileed~d \\'
support rcal·time. d)'lI.unic rullt:: ~nid'\Il':c

S)'slems for privalc lind commercial
vchi~lcs,

2000·2005: 1'm: Im,\ OF
"/(,\ NSI'OItTA 'l'ION fll,\ NAGEM EN1'

ny IIle llirn of Ihe' ('I'lIll1r)' IIle vi~11l1I of 1I1e
",mllrt I\lIVel.:r" Cllll Imk(d become II

rcalit)', WILh Ihe IlIstltutionlll llIeChalllslm
1I11c1tr,uuportalhlll Infrllstruclur,' In plal'e 1'1
pfllvlde II steady Slream (If rcliah1c 1r;\Vel
Inrnrmlltinn, errcctive pll I1l 011 III allllpublic
Irall~portatiOIl ll'i01M\:cment call IlIke plilCC,
StaLe a11I1 local at~cndcs will havc
c5Iahli.~hcd llie IIl1illllees with thc private
~eclor for the Irllvcl IlIrllnllMiulI
dlHcmllialion lilcthol!s Ih:.t \\ or\.: llCSI In
Ihelr 0\\'11 IIn'Il~, More cal'able roadsiJC.l<l'
\'chlc1<: COtlllllUI1h:lllioliS htfra.slrlll'lilre will
he deplo)'cd 10 "rovidll richcr dala and real.
tilllC, adaptivc lraffic control OVllr 1000l!e
arelL~ will becomc II re"lislic go'l1.

Private cOlllp~ni~s and public agencies at
a1l1evel.i, and for all nlodes collecl In,'e1
data; however, no onc has a broad enoush
Infomlation nctwork 10 supporl real· time,
dmited Itavel deci.~ion makln!:, A crucial
ITS objective In the nexI three 10 nve years
Is to build the relalionshlps among public
agencies and privale compani~s necessary
10 share data from all modes of surface
Itansportalion lind providll Ihal data to Ihe
public In a limely Md errcclive way. The
development of rich, shMed Itav;:l
Inrorm.'lion b~ies could provide the
found~tion on whleh slatc,~ and
mclropolitM areM could suPPOrt anJ
i111egralc lIuny ITS traffic, Iriln~it, safcly,
and commercial vehicle services, Over
lillie, dilla bases will be e~l'~nded I,) pro'
vldc mnre detailed alld e'lIl1l'rchensil'c
lIa"~p0rtMion Inf,mmlion,

Electronic toll coliccliull 5)'SICt1l~ will l~

dCI'IlIycu ft\ 1111 accclcr~le\l pace M their
convenience Is rccogni/,ed by thc (:encral
public ofld toll lIulhorilie~ liegin to actileve
cost savings,

19?1·19991 TIIF. F.RA Oil TR,\ Vt:L
INFORMATION ANIl t·I,F.ET
MANAGEMr~NT

D)' rcaching this"lrllcrlrn 11'5 dcplo)'ment
scenario, the slagc will be sci fo( achieving
longer ICOll Ir~n:;rortation management
objectivcs and cstablishiny. U,S, indusltics
as slrong players in the global r.larket for
ITS lcchflologies lind scr\'ice~, The
completion or Ihe l1atiol1al ITS architecture j

and Ihe cmerrcnce or l1Iore pllbli~

Ilal" sliaring for co,"nll:rclal lehide 01"
(riltinns .... ill aecclcratll IS well, Stille
d," "h;l.ies, linl;ed In excilanf,e rel~ul.llor)'

and safety Infonuatiun, will bllostlhe usc
or advallce,1 h:ehllol"Cles hI ~crlfy ~'rc.

dentlil!.; and In,)l\itvr O,'eL ~ilret) perfUri II'

all~C, Aut'll1Ialed \'chkle 1llclllirl~alinll all\l
weich ·In '1I1oCh~n ~)'~Lel1l:; will 1>0: 0110.:('

Mional on most m;IJor II uckll1l: ~'Ol'ri"or..

an\1 Intc",Mlun~1 \)\'Ird~r <:l\'~~i1\I~~' N~vl.

1~'lIi,," Ny~lel1l~ u:dfll: OI'S and sRlcllilC
Cllnlll1lll,katioll~ will 1""1'01111' l'Vnllll\'l1 III

Crud; anI! vu,~ ned', (nhall\'inl: the clf.
kiency or frely.hl distrilHltillll a:1<1 nCel
I1I;Ula~crflent ~)'51crll\,

I
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standards will also boo~t consumer confidencc, hecause new ITS products would be more
,likely to retain their value. Costs for manufacturers could be reduccd'by'mitignting'the risk "." '"

that new products would depend upon "orphan" technologies. Although standard sctting
activities are underway, the adoption of the National ITS Architecture in 1996 will providc
the framcwork for establishing many new ITSstandal'ds. I

Ncnr·tenn Institutional Challenges

The NPP identifics a numbcr of important challenges which must be addressed and, if
possible, resolved. The challenges which impact those ITS services already in the deployment
phase and those which eQuid be deployed in a three to five year time framc, arc described
bclow.

Laek of Market Il/formatioll • Before committing resources to marketing and deploying
ITS services, many stakeholders feel they need a bettcr understanding of thc pote.ntial
market for ITS. Public agencies want to know if ITS will influence traveler behavior and
whether ITS might help generate revenue. Private companics need to determinc the
market risk involved in ITS investments and how soon investments can be recouped.

UI/certail/ III/vUe ;/lfmstl1lclllrc vn.l'c - Although most ITS stakeholders believe a public
ITS infrastructure will eventually bc in placc, they me uncertain ahout its nature lind
extent. Private companies do not want to rush to huild private infrastructure, such as
trllnsponation data collcction infrastruclllre, if puhlic platrorn~s will soon elllcrg(~. Thcy
also want grcater assurancc t1wt thcir products and services will bc compatible with thc
technologies that will ultimately dominate thc public infrastructurc.

C(l"'/I'~tition fol' sec/I'cc I'C.\'O/(/'(CS • Currcnt demands for transportation funding outstrip
rcsources at nil Icvcls of govcl'Ilmcnl. Pllblic ITS deploymcnt invcstmcnts compcte with
traditional projects ~uch liS hir,hway l'esurfncing and reconstruction, transit flcct
replaccmcnt, nnd othcr types of important capital improvcmcnts. Proposed ITS
deploymcnts must demonstratc that thc)' will dcliver ~ignificant travcl efficiencies nnd
othcr public bencfits to win funding commitments for initial clcployment as wcll as
continuing opcl'l\tion and maintenancc cxpcnses. I

Need for IICII' skills· Public agencics may not have the tcchnical and cngineering skills
that are nccded to manage thc application of clectronics and communications technologies
to transportation services. Agencies must seek cmployees with appropriate technical
training, provide updated training for current pcrsonncl, or usc private sector tcchnical
expertise to substitute for or augment public agcncy skills.

Incxperience ;/1 partncrs!lips - lTS will crosscit)' t state, and even intern~ttional
boundaries, and will link services which have traditionally been delivered hy separate
publlc agcncics. Succcssful rrs dcploymc~t will dcpend upon the formation of new
partnerships among differcnt levels of govcml11cnt, across geographical lines, and e\'cn
among agencies within jurisdictions. Possibly the most significant partllerships to be
established in the ncar tcrnt me those between the public and private sectors to distribute


